relation between classical' and quantum' percolation. The latter phenomenon is a model for the transition from localized to extended states that may occur for excitations in a random potential. '
In these models bonds between nearest-neighboring sites are randomly present with probability p and absent with probability I -p. For both models we express the susceptibility, y, in terms of the susceptibility, y(I'), of the cluster I of sites connected by occupied bonds:
where &(I") is the probability of occurrence of a cluster I which intersects the origin. For classical percolation, ' y(1) is simply the number of sites in the cluster I".
To define y(I") for quantum percolation one considers the eigenfunctions of the hopping Hamiltonian which obey where t, , assumes the value t if the bond between sites i and j is present and o otherwise. I 
wher e x(q, p) s atisf ie s
For small p the negative sign in Eq. (9) Fig. 3) , that bond will force the zero-energy eigenfunction to vanish on the a site and thereby the propagation of the wave function down the chain will be terminated. This blocking means that the average number of effective bonds is of order 2P[1-P(1-P)] for v=2, since half the sites (i.e. , the a sites) can be blocked by the appearance of a single free end which occurs with probability p(1-p). For this effective number of bonds to be unity p =p*&-, '(1+ 8) . This argument clearly underestimates p*, since blocking can be caused by larger odd-parity groups. An intuitive way of stating this result is to say that the transmission probability is not simply p, but rather is p exp(-I/$, ), where $, is the onedimensional localization length in units of lattice constants. For a homogeneous chain, the correlations will fall off with a power of distance so that $, =~a nd the above argument is inappropriate. However, the proper $, to use is the localization length of a chain in the presence of the disordered medium. Here disorder is created by randomly attached side groups to the chain.
It remains to understand whether an alternative definition for y would display more unambiguously a crossover' from percolation, for which g -(p, -p) ', to dilute polymers, " for which g -(p, -p) ' (1978) .
